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This publication is a revised edition of the teachers guide for teaching soil and 
water conservation in the elementary and |umor high schools of Louisiana. The format 
of the guide includes a statement of concept, followed by discussion of the concept, 
suggested activities, and possible outcomes. There is a glossary of terms and a 
section that includes a brief description of the major land resource areas in 
Louisiana. The concepts included, in their suggested teaching sequence, are: the 
importance of soil as a resource, the formation and make-up of soil, types of soil, 
soil losses and deterioration, the essential nature of water, water as a renewable 

source, floods, pollution, water as a source of recreation, and conservation of soil 
and water; (6R) 









I 









( 1 ; * 






rrr ERJC 

J i : 









ir\ 



K\ 



/o. 



I 

t 

I? 



®ffV 



\liM 



UJ 



.i 



r» 



r tTj 







GUIDE FOR T EACH IN G/C ONSERVATlON 



AND RESOURCE-USE EDUCATION 

( 

SCHOOLS OF LOUISIANA 

i 




U S. DEPARTMENT OF HEALTH, EDUCATION & WELFARE 
OFFICE OF EDUCATION 



| OUR SOIL * m STRENGTH = 




THIS DOCUMENT HAS BEEN REPRODUCED EXACTLY AS RECEIVED FROM THE 
PERSON OR ORGANIZATION ORIGINATING IT. POINTS OF VIEW OR OPINIONS 
STATED DO NOT NECESSARILY REPRESENT OFFICIAL OFFICE OF EDUCATION 
POSITION OR POLICY. 







A GUIDE FOR TEACHING CONSERVATION EDUCATION 
IN THE SCHOOLS OF LOUISIANA 



SOIL AND WATER SECTION 



Prepared originally by a committee of teachers 
under the direction of 
Dr. George Ware 
and 

Howard P. McCollum 



and 



Issued by 
State Department 
Baton Rouge, 



1962 



the 

of Education 
Louisiana 



Revised by the 

NORTH LOUISIANA SUPPLEMENTARY EDUCATION CENTER 

by permission of State Department of Education 

1968 



i 




William J. Dodd 

Statc Superintendent 



State of Louisiana 
Department of Education 
Baton Rouge 4 



To the Teachers and School Officials of Louisiana 
Greetings: 

If one accepts the modern school as an effective institution for 
the attainment of improved living, then a consideration of the 
conservation of natural resources as one phase of the school pro- 
gram is no longer debatable. The importance of the problems con- 
nected with the wise use of natural resources and their broad 
implications for the welfare of our people leave the school no 
alternative. 

Our place as a nation has been established because our people 
have had the energy and skill to develop and use our abundant 
supply of natural resources. So abundant were these resources 
when first discovered that they were looked upon as being limit- 
less and inexhaustible. The face of this nation has been changed 
through the years by those who have thoughtlessly wasted wildlife 
of all sorts, large areas of fertile land, and vital water supplies. 
In the past, industry has been draining our valuable mineral re- 
sources and changing the ecology of our streams and forests. The 
carelessness of past generations is now apparent; the lack of pre- 
science resulted in the destruction of our lavishly plentiful 
natural resources. Our resources will last only if we accept the 
obligations of our stewardship. We should use rationally, build 
up, and distribute equitably in terms of public benefit, what we 
call the natural resources of the country. This is conservation. 
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UNITED STATES DEPARTMENT OF AGRICULTURE 
SOIL CONSERVATION SERVICE 
Post Office Box 1630 
Alexandria, Louisiana 71301 

January 29, 1968 



To Teachers and School Officials of Louisiana: 

At no time in our Nation's history have so many people depended 
so greatly on our natural resources. Of these, soil and water are 
basic and the foundation for all living things. 

We are living at a time when the message of soil and water con- 
servation must be conveyed to all people - not only to farmers but to 
doctors, lawyers, businessmen, teachers, and young people as well. It 
is a message for every man, womai\ and child. Soil and water conser- 
vation is everybody's business. If we eat food - drink water - wear 
clothes, and live in a house, then we need to be aware of the problems 
around us, and concerned about the care of our land and water resources. 

About one-half of Louisiana's population is 19 years old or 
younger. This means that teachers in Louisiana, and America, are 
burdened with the vast responsibility of cultivating young minds. 

The classroom is the only place where many students learn about soil 
and water and the part they play in everyday life. 

Many new opportunities are paving the way for teaching conser- 
vation in Louisiana schools. One is the formation of the North 
Louisiana Supplementary Education Center. The Center, in cooperation 
with the State Department of Education and other State and Federal 
agencies, is conducting teacher workshops in resource conservation 
and is making successful efforts to create a renewed awareness in the 
appreciation of soil and water and other natural resources. The 
bringing together of these concepts and guides is still another 
effort to facilitate the teaching job. 

I hope this material will play an important role to help teach 
our youth why we must safeguard and conserve soil and water for a 
prosperous community and a strong America. 

This knowledge could very well hold the key to our future. Also, 

I hope you will call on your soil and water conservation district 
and the Soil Conservation Service anytime we can be of help to you. 




iii 



Foreword 



4 - 



v- 



4r 



In the summer of 1962 there were prepared four Guides for Teaching 
Cons ervation and Resource-Use in the Schools of Louisiana, This was 
done by committees of teachers under the direction of Dr. George Ware 
and this writer. The teachers involved in the effort that Produced 
this oarticular Guide were Misses Margaret S. Amrhein, and Clarice^M. 
Berlin, Mesdames Maggie H. Bryan, Iona Gartman, Pauline M. Jones, Reba 
H. Parrott, and Glenice M. Woods, and Mr. Olian 0. Warner. These Guides 
were published by the State Department of Education and distributed to 
a limited number of teachers for trial use. They dealt separately with 
Forests, Wildlife, Soil and Water, and Minerals, and were covered by 
the State Department’s blanket copyright for such materials. 



When the North Louisiana Supplementary Education Center was estab- 
lished in the summer of 1967, Superintendent W. J. Dodd granted to this 
organization permission to revise these Guides to bring them up to date 
and, hopefully, to make them more useful to teachers and school otli- 
cials to the end of improving the conservation education being carried 
on in the schools of the State. This bulletin is the second of the 
four revisions. The other two will follow as rapidly as possible. 



The revision was made by the Conservation Education Division o 
the Center. It is still considered tentative , and all teachers an 
school officials who use it are urged to submit to the Center any and 
all their suggestions for improving it in such ways as may be found to 
increase its usefulness. 



The Conservation Education Division of the Center acknowledges its 
indebtedness to members of the State Department staff. Dr. Stan aw 
and Mr. Jack Ensminger, and to Messrs. Gene Warren and David Slusher of 
the U.S. Soil Conservation Service for their valuable assistance in the 

task. 



Howard P. McCollum, Director 

North Louisiana Supplementary Education Center 



Natchitoches, Louisiana 
January, 1968 




PHILOSOPHY 



Conservation is an attitude; it should become a 
way of life. Beginning emphasis is upon a problem- 
solving approach to the wise use of materials in 
the school and home communities. Children should 
learn the fundamental importance of soil and water, 
why they are so closely associated, and how they 
are basic to all other living resources, to the 
economy of our state and nation, and to the very 
continued existence of man. They should also be 
led to understand thoroughly that the conservation 
of soil and water is vital to us as individuals, 
to our state, and to our nation. 

Conservation is one part of the total instructional 
program. Accumulating information is basic to the 
development of desirable understandings , appreci- 
ations, and attitudes toward the use of our natural 
resources* Conservation education, therefore, in- 
cludes reading, writing, observing, reporting, and 
listening. Conservation can become more realistic 
and meaningful through doing in which everyone 
participates in school and community projects. 
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TO THE TEACHER 



This GUIDE is a revision of the one you have been using £or h ®4> 

» msu* - ammu 

will follow as rapidly as they can be effected. 

To oive continuity to the progressive teaching of soil and water 

conservation through the junior-high-school grades the concep^ a 

been arranged in the same sequence for all three levels primary, 
mediate, and junior high. The sequence is as follows. 

1. The importance of soil as a resource 
2 ! The formation and make-up of soil 

3. Types of soils 

4. Soil losses and deterioration 

5. The essential nature of water ^ 

6. Water as a renewable resource 

7 . Floods 

8. Pollution 

9. Water as a source of recreation 

10. Conservation of soil and water. 

The concepts are differently stated at the three levels, but the 
general idea of each is the same as the list above. 

To accompany this revised GUIDE, there is being prepared, as a 
separ ate^ulle t in a bibliography of free and inexpensve ^Isjhat 
are useful in teaching the conservation of soil and water. You shoul 
receive both publications at the same time. 

Thi« rUTDE is nrepared for the teacher’s and school officials 1 use 
. iL “aiLissions" that follow the statements of the concepts have 

really 1 jus^suggested^ 1 ^ 6 teacher sh, >uld fee 

for learning activities are in any “^ precluded by^h ^ ^ 

tLVZSTSZZ - 

exhausting such possibilities. 

This revision should be considered tentative , and each person using 
it can contribute to its improvement for final form by suggesting addi- 
tional appropriate activities, achievable outcomes, or any needed cha g 
that will make it more useful. Tour help is earnes y so 
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PRIMARY 



1. CONCEPT; MAN GETS FOOD, CLOTHING, AND SHELTER FROM THE SOIL. 

D iscussion : it is felt that the earliest approach to soil con- 

servation should be an attempt to get children to 
realize that soil is important. In fact, it is fundamental to all 
our other resources. So it is essential that children recognize 
the importance of soil to man— how man depends upon the soil, and 
how the soil rewards man when he uses it wisely. 

should be relatively easy for primary children 
to perceive the importance of soil when they learn that man gets 
is food, clothing, and shelter from that source. Foods directly 
produced from plants that grow in the soil should be the first to 

1!hese includ e vegetables, fruits, and seeds that are 
included in our regular diets. Meats, eggs, and milk products are 
only one step removed from the soil and should give little diffi- 
cuity to the children in their being traced back to the soil. Man- 
ufactured foods, such as breakfast foods, might give more trouble, 

but the process of studying the origin is the same as for animal 
roods* 

, It is necessary for the children to have some 

basic understanding of materials of which clothing is made before 
attempting to determine ..the source of fibers and leathers. In Lou- 
isiana, no difficulty should be experienced with cotton, wool, 
leather, or synthetic fiber. Nor should such articles as silk or 
rubber be particularly troublesome to trace to the soil. 

QrvI1 f», a „ u* r sbelter may be less P lain as coming from the 

h \ S £°?? / nd clothin 8* However, no difficulty should be 
met with such building materials as lumber, brick, plaster, or stone, 
It is suggested that, for primary children, little emphasis be given 
to such materials as steel, aluminum, or other metals. 



Suggested Activities : 

1. Collect seeds that grow in gardens. Which seeds do we use 
as foods? Of each seed not used as a food, what parts of 
the plant that produced it is used as a food? 

2. Collect pictures of different kinds of foods. Which foods 
were produced directly from the soil? Which were produced 
indirectly from the soil? 

3. Examine clothing to see what different materials were used 
in making it. Which of these materials were produced di- 
rectly from the soil? Are any of them indirect products of 
the soil? If so, which ones? 

4. Find pictures of houses made of lumber, brick, plaster 

stone. * 
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5. Make a brick from clay. 

6. What trees in Louisiana are used for lumber? 

7. Make an alphabet book of foodstuffs, clothing materials, and/or 
building materials that come from the soil. 

8. Visit a farm or garden to see how food is grown. 

9. Make a list of foods you eat that the soil provides. Collect 
pictures of these foods. Arrange a bulletin or poster. 



Possible Outcomes : 

1. An elementary understanding that nearly all of man's food is 
produced by the soil. 

2. An elementary understanding that the greater part of the mate- 
rials used to make clothing is produced by the soil. 

3. An elementary understanding that much of the materials used 
to build our homes is produced from the soil. 



2. CONCEPT : SOIL CAME FROM ROCK, AND HAS BEEN FORMED IN LAYERS OF TOP- 

SOIL, SUBSOIL, AND PARENT MATERIAL. 

Discussion : Geologists reason that, as the earth's crust cooled 

it consisted of various kinds of rock that were exposed 
to the action of atmospheric conditions surrounding the planet. This 
combined action of moisture, temperature, and wind including the ex- 
treme changes in all of them is called weathering . As a result of this 
weathering much of the softer rock on the earth’s surface was cracked, 
broken, or dissolved over a period of several eons. This broken rock 
became the parent material of soil. Continued weathering reduced some 
parent material to particles small enough to be called soil. Meanwhile, 
powerful forces such as water, wind, gravity, and ice masses moved 
great quantities of the parent material to new locations and at the 
same time carried on further weathering of the rocks, continually re- 
ducing them to smaller and smaller dimensions. Thus, there are some 
areas where the bed rock is very hard but the covering soil has been 
developed from less dense material. For example, soils derived from 
sandstone, shale, lava, or limestone may sometimes be found covering 
bed rocks of granite. 

The process of weathering should be made fairly clear 
to primary children. It includes several types of action. Rocks heated 
by strong sunshine expand, but cooled by night breezes contract. This 
may start cracks into which water could seep. Temperature changes may 
freeze the water and, as ice forms it expands with great force, which 
could cause increases in the size of cracks or extend them deeper into 
the rock. In such fashion, these forces acting over centuries of time 
could reduce rocks to smaller pieces. Some of the materials in some 
rocks will dissolve in water. Thus water could weaken rocks and make 
them easier to weather by other forces. When some particles became 
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small enough to be picked up by winds, these became active cutting 
agents on other rocks against which they were blown. Examples of 
such sculpturing can be seen in some of our western states today. 

Much of the parent material of Louisiana* s soil 
has been deposited where it now lies by gr€:at masses of moving water 
as it has made its way to the sea. It was formed elsewhere on the 
continent and was transported here over the centuries when geologists 
theorize that this area was sea bottom or river flood plain. 



Suggested Activities: 

1. Observe a profile of soil such as could be seen in a deep 
road cut or excavation. Can the layers (topsoil, subsoil, 
and parent material) be identified? 

2. After a brisk wind has been blowing several hours, examine 
a place where the soil is quite dry and bare. Observe 
small ridges of soil created by the moving air. Do these 
indicate how sand dunes might be formed? 

3. To simulate the weathering of rock in soil formation, try 
these exercises: 

(1) Rub together briskly two pieces of limestone or fine 
sandstone. (If rocks are not available pieces of 
bricks will substitute.) Catch the fine particles 
that result on a sheet of paper. Note the time that 
is required to produce even a small amount of parti- 
cles. What does this indicate regarding the rate of 
weathering? What kind of action does this simulate? 

(2) Heat a small piece of rock (preferably limestone) over 
a flame or on a hot plate. Drop the hot stone into a 
small pan of ice water. It should crack or break as 

a result of the rapid contraction on cooling suddenly. 
How does this illustrate temperature-change effect on 
rock? 

(3) Fill a small glass jar completely full of water. Cap 
it tightly and place in a paper sack. Freeze it in a 
refrigerator or outdoors if possible. Note what happens 
to the jar. How does this illustrate effect of temper- 
ature changes on rocks? (The paper bag is intended for 
protection against broken glass.) 

(4) Place some small pieces of limestone (or concrete) in 
vinegar or dilute hydrochloric acid. Action can be has- 
tened by warming. Note the bubbles that form on the 
pieces of stone. These are carbon dioxide gas that 
result from chemical change between acid and limestone. 
How does this simulate action within soil covered by 
vegetation? (Root hairs of plants give off slight acid 
juices that contact the soil particles.) 
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4. Encourage pupils to start collections of small rocks. Each 
specimen should be identified. Labels can be made as small 
pieces of adhesive tape stuck on the specimens. An empty 
egg carton is useful for preserving the collections. 



Possible Outcomes : 



1. An elementary understanding of the effects of "weathering" 
on rock. 

2. An understanding of some of the principal agents of 
"weathering". 

3. An elementary understanding of the source, of most Louisiana 
soil. 



3. CONCEPT: SOILS DIFFER IN COLOR AND SIZE OF PARTICLES. 

Discussion: Color is probably the first characteristic of soil 

that is noticed by an observer. It can be seen in road 
cuts, ditches, or any place where the subsoil has been bared. Although 
color is not an important property of soil, it may indicate some more 
important qualities. Soils may be red, brown, yellow, gray, or black. 
Darker color usually results from organic matter adhering to the soil 
particles. Light-colored soils generally have less organic matter in 
them or more sand. Red- or yellow-colored soils are usually high in 
oxides of iron or manganese. Also, the color of soil will vary some 

in relation to its moisture content, water making soil darker than when 
it is fairly dry. 

The size of soil particles imparts to the soil the 
quality known as texture . Soils may be grouped according to textile 
as coarse-textured, moderately-coarse , medium, moderately-fine, and\ 
fine textured. The coarse particles in soil are sand. Even fine sand 
can be seen with the eye. But silt particles require the use of a / 

magnifying glass, and clay particles can be seen only with a high— , ■ 
powered microscope. 

Loam soils are mixtures of sand, silt, and clay. They 
are often described according to the dominant type of particle that 
they exhibit. Thus, a sandy loam is a mixture that is mostly sand, 

6 tlC • 

Th® texture of a soil determines the ease with which 
it can be tilled. The coarser textured soils are the more easily 
worked. Texture also influences the speed with which soil will absorb 
water and its ability to hold water. Finer textured soils hold water 
longer. Of course, the amount of organic matter in soil influences 
all these characteristics as well as the texture. It is also an impor- 
tant quality that helps to determine the productiveness of soil with 
regard to the growth of food or food crops. 
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Suggested Activities : 



X. Collect samples of soil from gardens or yards. Compare 
colors. How many different colors can be identified. 

Compare fineness. Do the samples exemplify sandy soi 

Silt? Clay? Loam? . , 

2, Arrange mounds of different soils on a tilted surface 
4 covered with a plastic sheet. Use sharp builder s sand 
as one type of soil. Put a measured quart of soil in 
each mound. Then sprinkle (fine spray) a quart of water 
on each mound. Which type of soil is most reduced by 

runoff? Which type resists runoff best? 

. Describe a circle with a radius of 1 3/4 inches. With 
the same point as center inscribe another circle with a 
radius of 3/8 inch. Now make three dots with a pencil 
near the inner circle. The relative size of particles 
of sand, silt, and clay are shown by the larger circ e 
(sand), small circle (silt), and dots (clay). 

4. Fill a quart jar about two-thirds full of water. J- n 

soil until the jar is nearly full. Cap the jar and s hake 
it vigorously. Then set it down and leave it undisturbed 
until the water clears thoroughly. Note that the soil 
has settled in layers with the coarse sand at the bottom, 
next the fine sand, silt, and clay in that order. (If 
results aren’t clear cut, mix some sharp builder s sand 
with the soil and repeat.) If there is a dark colored 
layer on top, it is undecayed organic material. 

Repeat the experiment with several soil samples taken 
from different locations. Compare the profiles when all 
have settled. What does the comparison show regarding size 
of soil particles in different types of soil? 

5, To show that there are air spaces (pores) between coarse 
soil particles, fill a half-pint jar about two-thirds full 
of marbles. Then pour in dry sand slowly, tapping the jar 
• gently so that the sand fills the spaces between the mar- 
bles. Stop when the sand reaches the height of the top of 
the marbles. The jar is no more nearly full now than when 
you began. Remove the marbles and measure the amount of 
sand used. Why didn’t the sand fill the jar? 



Possible Ou tcomes : 

•'TT ^ " 

1. A realization that soils exhibit a variety of colors. 

2. An understanding that soils vary much in the size of the 

particles that form them. . , 

3. An understanding that the pores between the larger soil 
particles may be filled with finer soil particles or even 

with air. 
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4. CONCEPT : THROUGH MISUSE OR NEGLECT, SOIL CAN BE LOST. 

Discussion : Note has been made of the great amount of time that 

is required to form topsoil. Authorities believe that 
it takes at least several hundred years to form a layer of topsoil 
an inch thick. This fact is significant for two reasons. First, the 
topsoil is the productive part of the soil. In this layer is found 
most of the organic matter contained in the soil that makes most of 
the nutrients it holds available to growing plants. No soil is any 
better than its layer of topsoil. The second reason is that, if any 
of the soil is lost, it will be the topsoil that goes first. 

Soil losses are sustained through a process called 
erosion. There are two kinds of erosion— -geologic and accelerated. 
Geologic erosion is the weathering process that operated to form the* 
soil originally. It does no harm. On the contrary it is necessary 
and beneficial. Without it, the soil would not exist. As has been 
indicated it is very slow, requiring great periods of time. But 
accelerated erosion is another story entirely. Through this process 
great losses of soil are sustained, tremendous damage is done, great 
economic losses result, and even social changes may be wrought. The 
agents of all this havoc are the same as those that operated to form 
the soil, namely wind and water . But it is only through misuse or 
neglect of the soil by man that either of these forces can do such 
great damage. 

Soil protected by vegetative cover is not subject 
to erosion by either wind or water to any significant extent. The 
foliage of growing plants breaks the force of falling rain, causing 
it to strike the soil gently. The root systems of growing plants 
hold the soil in place so that even water that can't soak into the 
soii will not carry away soil particles when it runs off. Neither 
can wind pick up and move fine particles of dry soil if there is 
growing on it a protective cover of vegetation. The conclusion then, 
is logical, that any use to which man puts the soil that leaves it 
unprotected by vegetative cover will result in soil loss. 

At the primary level it is believed the children 
should be led to understand the importance of protecting soil from 
loss by erosion and the great principle by which this can be done. 

But man must use the soil and must learn to do so in such a way 
that it can be saved while being used. Details of how man often 
abuses the soil as he uses it for his needs x^ill be reserved for 
the intermediate level. 



Suggested Activities : 

1. Visit an eroded area on or near the school ground. What 
has happened to the topsoil? To the subsoil? Have gullies 
been started? When did all these things happen? Could 
they have been avoided? 



2. Take a sample of the muddy Water from a puddle after a 
heavy rain. Let it set until the water clears. Examine 
the sediment. Of what is it composed? Where would it 
have been deposited normally? Is this good, or bad? 

Why? 

3. Observe the base of a tether-ball post after a hard rain. 
It is assumed all the grass will be worn off from around 
it. Note the soil particles adhering to the lower part 
of the post. How did they get there? How high do they 
reach on the post? What does this show about what happens 
when heavy rain drops strike unprotected soil? 

4. While trees are in full leaf (spring or early f al l) note 
how dry the ground under a dense shade tree remains after 
a brisk but brief shower. What did the foliage of the 
tree do to the falling rain drops? Does this give any 
indication of the way soil is protected by vegetative 
cover? 



Possible Outcomes : 

1. An elementary understanding of how soil can be lost through 
the action of water or wind. 

2. An elementary concept of the value of keeping soil protected 
by a vegetative cover. 



5. CONCEPT; WATER IS NECESSARY FOR ALL LIVING THINGS. 

Discussion : Both plants and animals require water to maintain 

life. Water is so closely associated with soil that 
we always need to study them together. Plants can use the soil nu- 
trients only in forms that are soluble in water, because plants 
take in water with their roots. In this water must be carried all 
the things plants need from the soil. Much water is needed for 
such purposes. A corn plant requires fifty gallons of water to 
mature -one ear of corn. Five thousand gallons are required to 
produce a bushel of corn. It takes four thousand gallons to 
produce a bushel of wheat. Eighty gallons will produce a pound 
of cotton, ninety— three gallons a pound of soybeans, and one 
hundred gallons a pound of hay. For every pound of beef we eat, 
1300 gallons of water were required to produce its food, what 
it drank, and the processing of the meat in the packing house. 

Livestock need water for body use. A mi 1 k. cow 
requires fifteen gallons of water each day. Other cattle and 
draft animals need ten gallons per day. A hog needs four gal- 
lons per day, a sheep about three gallons, even a chicken must 
have nearly half a pint daily. 
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Man uses water not only for drinking, but for so 
many other purposes each day that his use of water is a fairly good 
index to his standard of living. It has been shown that. Whereas 
the population of the United States doubled from 1900 to 1950, the 
daily consumption of water in the same period increased fourfold. 

It is estimated that by 1975 water use will be increased an addi- 
tional 40 per cent. 

These facts should be digested in light of the 
understanding that the supply of water remains the same. There is 
just so much water on this earth. 



Suggested Activities: 



1. List all the ways the children can think of that water is 
used at school. Then have each child list the ways water 
is used in his own house. 

2. Make a list of the ways the human body needs and uses 
water . 

3. List all the ways the class members can think of that 
water is used by other animals. 

4. Place a seed (bean or corn grain) between two pieces of 
blotting paper and put in a small dish. Do the same for 
a second, similar seed. Keep the blotting paper quite 
moist in one dish (don* t let it be covered by water) and 
keep the other dry. After three or four days observe 
the seeds to discover differences, if any. Draw conclu- 
sions . 

5. Observe two similar potted plants, one that is watered 
regularly, the other not at all. What differences devel- 
op? Draw conclusions . 

6. Make a list of animals that live in water. How do some 
of them differ from land animals? List plants that live 
completely immersed in water. 

7. Observe farm animals around a farm pond. Try drawing 
pictures of such a scene. 

8. From reading, tty to find out the length of time some 
animals can live without water. Eg. man, camel, lizard, 
fish. 



Possible Outcomes: 

1. An elementary understanding that water is necessary for 
living things to continue living. 

2. A realization that some plants and some animals actually 
live in water, and would die if removed from it. 
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6. CONCEPT; WATER CAN BE WASTED. 



Discussion: 



The actual amount of water in the world is fairly 
constant. Rarely is any water really destroyed. Nor 
is the formation of water resulting from the oxidation 
compounds of any considerable importance to the supply. y 
largest amount of water is that making up the oceans, anditcannot 
be Led for any of man's body needs or for those of f°stlandani 
mals or plants. To all intents and purposes the usable supply of 
water is limited to the amount of fresh water available. 

Primary children are probably too immature to be 
exposed to the concept of the hydrologic cycle, so the fundamentals 
of the available water supply will nave to bepostponed y 

are older But they are capable of understanding the general pri 
"plfof wast^ This principle is applicable “ ‘he ^ny ways -ter 
is used. Ultimately fresh water is wasted any time it is allowed 
to flow down a stream and enter the sea without havingbeen used to 
perform any function for which we would normally use it while on 

its w y There are some more specific ways children can 

learn to avoid wasting water. Residents of any size city that has 

a water system have to pay for their water service-usuaUy in , pro 

portion to the amount they use. Any time a faucet is op 

such a system water flows for some household or commercial use. 

If the water is permitted to run down the drain without being used, 

at least the cost of it has been wasted, though it may run into a 

sewer plant where it is treated and later perform some useful 

function farther down stream. . - , _ . 

Pollution of water from any practice could prob 

ably be justified as being termed wasteful, but it will not be 

discussed here. Concept No. 8 will deal with this problem at 

length . 



Suggested Activities : 

1 Find a leaking faucet at home or at school. Catch the drip 
from it for a measured period of time. Measure the amount 
of water caught and compute the amount that would be lost 
in a complete day and night. Draw a picture of a dripping 

2. Observe and describe the runoff of water on the school 
grounds during and immediately following a heavy rain. 
Discuss the amount of water that has run away. Discuss 
what fraction of the amount that fell ran off. 

3. In the classroom sandbox construct a model of a farm pond. 
Discuss how such a pond might save a large amount of t 
rainfall on its watershed. What might such water be used 

for? 
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4. List all the ways you can find in which water is wasted 
around your home. Can you suggest some means by which 
some of this waste could be avoided? 



Possible Outcomes : 

1. A realization of the seriousness of the waste to the 
supply of water. 

2. An elementary understanding of ways in which water may 
be wasted. 



7. CONCEPT: FLOODS DO GREAT DAMAGE. 



Discussion : Practically everyone has seen some example of a 

flood either small or large. Flooding results when 
rain falls in an amount much greater than the soil can absorb. 

The portion of the rainfall that does not soak into the soil an- 
swers the pull of gravity and runs downhill as far as it can go. 
It may overflow fields, roads, towns, or whatever lies in its 
path. It will fill low areas until it spills over their limits 
and run on to lower places. The damage done by flood waters is 
tremendous. It includes not only the harm done by excessive 
wetting, but also the actual physical force of the running water 
may knock down buildings, tear out railroads or highways, capsize 
bridges, uproot trees, or sweep almost any fixed object before 
it. 



One of the greatest forms of damage resulting 
from floods is the transportation and deposition of soil and other 
debris. When water runs down a wet slope it carries with it soil 
particles. The more soil it gathers the greater its ability be- 
comes to cut the soil. This is soil erosion, and results in ir- 
reparable loss to the soil because one flooding may take away as 
much topsoil as was formed in the previous fifty to one hundred 
years. This is very bad, but may not be all the trouble. If, on 
its plunging to lower levels, the water is slowed sufficiently in 
some low or level space, much of the soil it is carrying is depos- 
ited. This sediment may cover wide areas with unwanted deposits 
that have to be removed after the water has receded. Soil depos- 
ited in this way may fill expensive reservoirs that have been built 
to provide water supplies to large cities. If the sediment is 
deposited around the mouths of great rivers, constant dredging 
becomes necessary to keep channels open for the passage of large 
ships. When the pressure of flood water enlarges great rivers, 
levees may be broken permitting the mud-carrying water to spread 
over thousands of acres of rich farming lands where the silt is 



deposited as the water slows. This may well cause an expensive 
decrease in the productiveness of these fields. 

It is difficult to imagine any good resulting 
from a flood. The harm may be tremendous and may be felt hundreds 
of miles from where the flood started. 



Suggested Activities : 

1. Have a discussion period on the morning following a very 
heavy rain. Perhaps some of the pupils who come to school 
on a school bus saw a place where the road was covered 
with water overflowed from a creek or bayou. Perhaps some 
of them experienced having the school bus necessarily 
making a roundabout route because some road was impassable 
because Of overflow water. Or, perhaps some of them have 
seen a bridge or road fill washed out by high water. Any 
such experience could be described for the class. Some— 
times school busses must make detours for several days 
for such reasons. List the types of damage and inconven- 
ience that result from such occurrences. Accompany such 

a list with a definition of flood. 

2. In the library files of the daily newspaper find pictures 
of conditions resulting from flood in wide areas. Recent 
examples might be the disasters that affected Fairbanks, 
Alaska, all of South Texas after the hurricane last sum- 
mer, or New Orleans and south Louisiana following the 
hurricane a year earlier. Draw conclusions about flood 
damage, and the kinds of conditions that cause floods. 

3. Try to find an area where overflow water has receded. 
Observe the film of deposit that has been left. Of what 
is it composed? Where did it probably come from? What 
effect will it probably have where you see it? Could it 
possibly have a different effect if it had been deposited 
somewhere else? What happens to lakes or reservoirs under 
such circumstances? What would be the effect on a fertile 
farm field? Suppose the deposit were thicker. Would the 
effect be the same? Draw conclusions. 



Possible Outcomes : 

1. An elementary understanding of the conditions accompanying 
a flood. 

2. Some realization of the kinds of damages that result from 
a flood. 
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8. CONCEPT : THERE ARE MANY WAYS WATER CAN BE MADE UNCLEAN. 

Discussion : Water may be sparkling clear but still be unfit 

for us to use. Such water may be contaminated with 
disease germs that we cannot see or taste, but drinking it could 
cause an epidemic in a community. Not all unclean water looks un- 
clean. We would not want to drink water from a stagnant roadside 
pool, and probably we would be right in such hesitation. Such 
water would probably be loaded with small plants and animals that 
might cause sickness, but we could not be sure just by its appearance. 

Water can be made unfit for human use by being 
allowed to catch drainage from sewer systems of any urban district. 
Many cities pour their untreated sewage into creeks and rivers with 
little thought for those who live further downstream and who might 
take water from the stream for their regular water supplies. No 
inhabited area should dispose of sewage in such a manner unless it 
is first purified in a treatment system that guarantees that the 
runoff will not contain any live organic matter. 

Some industries also help to make water unclean by 
permitting their waste materials to run off into some nearby streams. 
Such waste water may contain acids or alkalies or harmful salts 
which would kill aquatic plants and fish in the stream, making the 
water further unclean. Waste materials from oil field production 
also render flowing streams uninhabitable by fish and other aquatic 
animals . 

Even natural causes can render water bodies un- 
clean * When runoff rainwater carries great loads of mud into streams 
and lakes, the fish and other living things in the water are usually 
driven away until the water clears up by the settling of the silt 
to the bottom. 

It is felt that primary children should develop a 
sense of respect for clean water and should learn the principle of 
protection of water bodies and streams from any unnecessary pollu- 
tion. They should build a hesitation to throw anything in lakes or 
streams that might result in making the water unclean— unfit to use 
for swimming, for drinking, or for any household use. 



Suggested Activities : 

1. Discuss ways water may be made unclean. Can it be unclean 
while still looking like good, clean water? Investigate 
the possibility of some pupil's having known of water from 
a spring or shallow well that health authorities had con- 
demned. Make a list of ways water can be unclean. 

2. Make a chart showing ways we can help keep water clean. 

3. Examine pictures of polluted water caused by wastes from 
some industry. Would such water be safe to drink? To swim 
in? Could fish live in it? 
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4. Fill a glass bottle or small fruit jar two-thirds full 
of water. Add a couple of spoonsful of oil. Shake the 
« mixture vigorously. Do the oil and water mix? Where 

does the oil accumulate? Why? What would happen to 
fish in water covered by a film of oil? Why? Dip a 
clean, white pipe cleaner in the mixture of water and 
oil. Examine the pipe cleaner when it is removed. This 
is the same thing that happens to waterfowl that alight 
on oily water. What happens to such unfortunate birds? 
What might be the source of oil that pollutes a stream 
or lake? 



Possible Outcomes : 

1. A realization that water may be sparkling clear but still 
be unfit for human use. 

2. An understanding that there are many ways water may be 
unclean. 



9. CONCEPT : WATER IS A SOURCE OF RECREATION. 

Discussion ; Most primary children have played in water. If 

they haven’t yet learned to swim they have probably 
enjoyed wading in shallow water. With these experiences for back- 
ground, they will enter enthusiastically into a discussion of ways 
water can be used for recreational purposes. 

Included in such a discussion should be the enjoy- 
ment by people of such activities as swimming, diving, boating, 
skiing, and fishing. Some emphasis should be placed on simple rules 
of water safety. It is awful to realize how many deaths occur from 
drowning each year in Louisiana alone. Probably very few of these 
lives would be lost if simple rules of water safety were learned 
and observed. 

This kind of discussion is also a fine place to 
emphasize that none of these forms of recreation and fun can be 
safely carried on in bodies of water that are polluted to any no- 
ticeable degree. 



Suggested Activities : 

1. Have the pupils find pictures of ways people have fun in 
or on the surface of water. Make a chart by mounting some 
of the best pictures brought to class. 

2. Have each child name some of his favorite places to swim, 
to fish, to have picnics, or to go boating. Make a list 
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of the combined total of locations where the pupils have 
enjoyed such experiences • 

3. Divide the class into committees. Have each group list 
safety rules for activities they have enjoyed in carrying 
out water activities* 

4. Discuss the children’s favorite picnic areas, leading 
each to tell reasons for the favoritism. Also, discuss 
how families picnicking should leave the picnic areas 
when departing. Have children construct "lit terbugs" 
out of such materials as should be gathered up after a 
picnic. Display some of the best creations. 

5. Have children attempt to give reasons why people should 
engage in recreational activities. Make a list of all 
good reasons suggested. 

6. Have children construct mobiles of persons enjoying some 
water-oriented form of recreation such as fishing, skiing, 
swimming, or etc. Use soft wire, pipe cleaners, or some 
such materials. Tie some of the best efforts together and 
suspend them where the breeze will move them about. 



Possible Outcomes : 

1. An elementary understanding of man's need for recreation. 

2. A partial realization of recreational possibilities that 
are water-oriented. 



10. CONCEPT : BOTH SOIL AND WATER SHOULD BE USED WISELY. 

Discussion : In the first nine concepts, the children have 

learned something of the importance of soil, how it 
was formed, how soils differ in color and texture, and that it can 
be lost if misused or neglected. They have also learned that water 
is a necessity for life, that it can be wasted, what happens when 
we get too much water, that it can become unfit to use, and how peo- 
ple can use it for play and recreation. This final concept deals 
with the conservation of soil and water. By definition "conservation" 
means "wise use". Perhaps the chief problem for most teachers will 
be finding basic understandings about soil and water conservation 
that are elementary enough for primary children to grasp. 

It is believed that these pupils can see how runoff 
water during and after a rain has picked up and moved soil to the 
extent that there is actual loss of soil by erosion. They should 
also be able to understand how grass roots help to hold the soil and 
protect it from loss by wind or water. Of course, this applies to 
forests and other vegetation as well as grass. They can observe 
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places where soil loss was great as it is exemplified in gullies 
caused by runoff water. They should be able to understand that 
it is usually the top soil that is lost — the important part for 
growing plants and that what is lost in one night may have re- 
quired a century to build. 

Primary children should also be able to realize 
the importance of water and how it can be wasted. The damage 
caused by floods should be within their abilities to grasp and 
the idea that if water were slowed down where it fell, there might 
be no flood. 

Nor should it be too difficult for them to under- 
stand why some bodies of water are forbidden to them for swimming 
or wading because the water is in some way polluted. Water as a 
source of recreation is within the understanding of any child. 

He will grasp the need for conserving it to the extent of his 
experiences with it. 



Suggested Activities : 

1. Make a class excursion after a heavy rain. Find an area 
where fresh erosion of soil has occurred. Make some 
careful observations. Why did the runoff water move soil? 

Was the soil protected by growing plants? What part of 
the soil was moved? Were gullies started or deepened? Was 
any of the eroded soil deposited where you can see it? 

Why did this happen? What is now the condition of the 
area from which the soil was moved? Is this area improved 
or damaged? Could the soil loss have been prevented? 

What must have been the condition of the water by the time 
it ran off the eroded area? Was this good? Write a short 
story telling all the things observed on this trip and tie 
them together as causes and effects. 

2. Establish a conservation center in the classroom. Use a 
fairly large table and support a piece of beaverboard or 
some such material like a bulletin board at the back of 
the table. Collect and display different kinds of soil 
placed in jars and labeled. Find different kinds of rock 
from which soil is made. Display and label. (A good way 
to keep rocks is to imbed them in plaster of Paris poured 
into a cardboard box. When the plaster hardens, remove 
the box.) Display in labelled jars different kinds of 
fertilizer and crushed limestone. Also, seeds of grasses 
that help to prevent soil erosion, and of plants like le- 
gumes that enrich the soil while growing. Whole plants, 
such as grasses with roots that hold soil against erosion, 
and clovers with nitrogen nodules on roots, would add to 

the value of the display. Make labels brief but informative. 
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On the erect background could be displayed pictures of 
terraces, strip cropping, and other soil conservation 
practices designed to reduce soil loss from erosion. 
Displays could and should be changed occasionally as 
different emphases on conservation are undertaken. Let 
the children make and be responsible for the displays. 



Possible Outcomes ; 

1. An elementary understanding of the need for reducing 
soil loss from erosion. 

Some understanding that practices used to reduce soil 
erosion are also valuable for water conservation. 



2. 



INTERMEDIATE 



1. CONCEPT : PLANTS AND ANIMALS DEPEND ON SOIL. 

Discussion : Children at the intermediate level should experi- 

ence no difficulty with this concept. Already they 
know that plants grow in the soil, and that the jjreen plants make 
their food from water and nutrients obtained from the soil combined 
with the oxygen from the air. In fact, they should know by this 
time that green plants make all the food there is — not only what 
they use themselves, but also that used by animals and by plants 
that are not green. Of course, since man is, biologically, an ani- 
mal he, too, is dependent on the food manufactured by green plants. 

The point of emphasis here is the matter of how 
the green plants are related to the soil in the performance of this 
function upon which all living things are dependent. It should be 
made clear now that the soil provides an anchorage for the plants, 
where they can obtain a supply of water that has dissolved in it 
needed minerals (ordinarily referred to as soil water) and where 
they can hold up their leaves to catch sunlight so necessary for 
them to carry on the process of food manufacture. The holding of 
the plant (anchorage) is important for it should be noted that even 
where plants are grown hydroponically, they have to be held in erect 
position by some artificial means. 

Animals depend on soil for food indirectly, inas- 
much as they eat plants or the food they have stored for their next 
generation. Furthermore, most animals seek some kind of shelter 
at times in their lives. Such shelter as animals in their natural 
conditions use will be either above or below the surface of the soil. 
If above, it will be provided by plants that have grown in the soil 
or will be constructed from plant materials. Animals also need 
water, which they usually obtain from a source either on or below 
the surface of the soil. 



Suggested Activities : 

1. Model animals (farm and forest) from clay. Tell how they 
get food from the soil. Tell how they get shelter from 
the soil. Draw pictures of animals eating (with crayola) . 
In each case, note the source of the food the animal is 
eating. 

2. To show that soil provides anchorage for plants, select a 
good-sized weed and pull it up gently. Note how firmly it 
is held in the ground. Notice the root spread, how deep 
the roots grow, and how firmly packed the soil is. In what 
position was the plant held by the roots? 



